Overexpression of the chimeric gene of the floral regulator CONSTANS and the EAR motif repressor causes late flowering in Arabidopsis.
The transcription factor CONSTANS (CO) plays a central role in the photoperiod pathway by integrating the circadian clock and light signals into a control for flowering time. CO induces flowering locus T (FT) and suppressor of overexpression of CO 1 (SOC1) expression, and thereby promotes flowering. The ethylene-responsive element-binding factor associated amphiphilic repression (EAR) motif was used to construct a CONSTANS-EAR motif repressor gene (CO-Rep), which was overexpressed in Arabidopsis under the control of the Cauliflower mosaic virus 35S promoter in order to test its potential for flowering time regulation under inductive long day conditions. Morphological abnormalities in the root and cotyledon formation, and dwarfness were frequently seen in the transgenic plants, suggesting that the proper timing, location, and/or level of CO-Rep expression are important for its application. In morphologically normal CO-Rep plants, both bolting and flowering times under inductive long day conditions were twofold greater than in controls. As a result of the delay in flowering, rosette leaf number at bolting, and rosette and cauline leaf number at flowering increased significantly in CO-Rep plants. RT-PCR analysis demonstrated that FT expression was greatly reduced in the CO-Rep plants, while endogenous CO and SOC1 expression levels were not markedly affected. Conservation of CO among a diverse range of plant species, and its involvement in a variety of photoperiodic responses including flowering, suggests a high potential for use of CO-Rep to manipulate such responses in an agronomically desirable manner.